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1.
[7] [8] . $\mathrm{N}$ , $\mathbb{R}$
, $\mathbb{R}_{+}=[0, \infty)$ , (X, $d$) Y d|Y .
, $\mathbb{R}^{n}$ .
, (X, $d$) . $C^{*}(X)$ $X$
, $U_{d}^{*}(X)$ (X, $d$)
. $U_{d}^{*}(X)$ (X)
, $U_{d}^{*}(X)$ Smirnov $u_{d}X$
. Smirnov
, Smirnov
. [12] [14] .
Proposition 1.1. [14, Theorem 2.5] (X, $d$)
.
(1) $X$ $\alpha X$ $u_{d}X$ ,






. , $X$ , $X$ $\delta$ ,
(X, $\delta$) $X$ – – ,
$(X, \delta)$ Smirnov $u_{\delta}X$
. , Smirnov
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, $\delta$ ,
$\delta$ Smirnov
. , Smirnov , $\delta$ $X$ ,
$\dim(u_{\delta}X\backslash X)=0$ $X$








Proposition 1.2. (X, $d$) .
$X$ $\{E_{1}\}_{\mathrm{t}\in \mathrm{N}}$ , $i\in \mathrm{N}$
$\dim E_{1}=\dim X$ , .
$\dim(\beta X\backslash X)=\mathrm{i}\mathrm{n}\mathrm{d}(\beta X\backslash X)=\mathrm{I}\mathrm{n}\mathrm{d}(\beta X\backslash X)=\dim X$ .
$X$ $n$ , .
$\dim(\beta X\backslash X)=\mathrm{i}\mathrm{n}\mathrm{d}(\beta X\backslash X)=\mathrm{I}\mathrm{n}\mathrm{d}(\beta X\backslash X)=n$.
Proof. [4, Lemma 1] , $\dim X\leq\dim(\beta X\backslash X)$ . , [7, Theorem 7.1.2, 7.2.7
and 7.2.8] $\dim(\beta X\backslash X)\leq \mathrm{i}\mathrm{n}\mathrm{d}(\beta X\backslash X)\leq \mathrm{I}\mathrm{n}\mathrm{d}(\beta X\backslash X)$. , [7, Theorem
7.1.3 and Theorem 7.1.15] $\mathrm{I}\mathrm{n}\mathrm{d}(\beta X\backslash X)\leq \mathrm{I}\mathrm{n}\mathrm{d}\beta X=\mathrm{I}\mathrm{n}\mathrm{d}$X. ,
$\dim X\leq\dim(\beta X\backslash X)\leq \mathrm{i}\mathrm{n}\mathrm{d}(\beta X\backslash X)\leq \mathrm{I}\mathrm{n}\mathrm{d}(\beta X\backslash X)\leq \mathrm{I}\mathrm{n}\mathrm{d}X$ .
[7, Theorem 7.3.2] $\dim X=\mathrm{I}\mathrm{n}\mathrm{d}X$ ,
$\dim(\beta X\backslash X)=\mathrm{i}\mathrm{n}\mathrm{d}(\beta X\backslash X)=\mathrm{I}\mathrm{n}\mathrm{d}(\beta X\backslash X)=\dim X$.
(X, Smirnov , ,
$\dim(u_{d}X\backslash X)=\mathrm{i}\mathrm{n}\mathrm{d}(u_{d}X\backslash X)=\mathrm{I}\mathrm{n}\mathrm{d}(u_{d}X\backslash X)$
, [2]
.
Theorem 1.3. $d_{n}$ $\mathbb{R}^{n}$ . , .
$\dim(u_{d_{n}}\mathbb{R}^{n}\backslash \mathbb{R}^{n})=\mathrm{i}\mathrm{n}\mathrm{d}(u_{d_{n}}\mathbb{R}^{n}\backslash \mathbb{R}^{n})=\mathrm{I}\mathrm{n}\mathrm{d}(u_{d_{n}}\mathbb{R}^{n}\backslash \mathbb{R}^{n})=n$.
, Smirnov
.
Example 1.4. $n\in \mathrm{N}$ $k\in \mathrm{N}\mathrm{U}$ $\{\infty\}$ , $\mathbb{R}^{n}$ $\rho_{n,k}$
.
$\dim(u_{\rho_{n.k}}\mathbb{R}^{n}\backslash \mathbb{R}^{n})=\mathrm{i}\mathrm{n}\mathrm{d}(u_{\rho_{n,k}}\mathbb{R}^{n}\backslash \mathbb{R}^{n})=\mathrm{I}\mathrm{n}\mathrm{d}(u_{\rho n,k}\mathbb{R}^{n}\backslash \mathbb{R}^{n})=k$ .
56
3 .
Question 1.5. $\dim(u_{d}\mathbb{R}^{n}\backslash \mathbb{R}^{n})=n$ $\dim(u_{d}\mathbb{R}^{n}\backslash \mathbb{R}^{n})\leq n$
.
– , .
Question 1.6. $X$ $d$
. , $\dim(u_{d}X\backslash X)=\dim X$ $\dim(u_{d}X\backslash X)\leq\dim X$
.
Smirnov , Higson




Higson . G. Yu
1990 :r , r Novikov




, Question 1.5 1.6 Higson
.
, ( ) ,
.
Deflnition 1.7 (cf. [13]). (X, $d$) - ,
$\epsilon>0$ , $\delta>0$ , $d(x, y)<\delta$ $x,$ $y\in X$ , $X$
$P$ $\{x, y\}\subset P$ diam $P<\epsilon$
.
[1] , Smirnov .
, Smirnov
. , $(\mathbb{R}_{+}^{n}, d_{n}|_{\mathrm{R}}\dotplus\backslash )$ – Smirnov
. [3] $(\mathbb{R}+’ d_{1}|_{\mathrm{R}}+)$
Smirnov indecomposable continuum . , Smirnov
[9, Theorem 6.4] $(\mathbb{R}^{n}, d_{n})(n\geq 3)$
$(\mathbb{R}_{+}^{k}, d_{k}|_{\mathrm{R}_{+}^{k}})(k\geq 2)$ Smirnov unicoherent continuum
.
– 1 Sm nov
.
57
Theorem 1.8. $X$ $d$ 1 . (X, $d$)
– , $\dim(u_{d}X\backslash X)=\mathrm{i}\mathrm{n}\mathrm{d}(u_{d}X\backslash X)=\mathrm{I}\mathrm{n}\mathrm{d}(u_{d}X\backslash X)=1$
.




1 16 . ,
.
Deflnition 2.1. $(X, d)$ . $X$ $D$ $\infty$
, $\epsilon>0$ , $X$ $K_{\text{ }}$
$D\cap(X\backslash K_{e})$ X\K \epsilon - .
, Woods (cf. [14]).
Proposition 2.2. (X, $d$) , $D$ (X, $d$) $\infty$
. , $u_{d}X\backslash X$ $u_{d|}DD\backslash D$ .
Stone-\v{C}ech ,
, , Smirnov , Theorem
1.3, 1.8 Proposition 2.2 .
Corollary 2.3. $n\geq 2$ $n\in \mathrm{N}$ , $\mathbb{R}^{n}$ $\infty$
$\mathbb{R}_{+}$ , $d_{n}|_{X}$ – .
$\mathbb{R}^{n}$ , l-skelton
, , $\mathbb{R}^{n}$ .
, – , $\mathbb{R}^{n}$
$\infty$ . , Theorem 1.3 Proposition 2.2 ,
.
Example 2.4. $n\in \mathrm{N}$ , 1 $X$
$d_{X}$ :
(1) (X, $d_{X}$ ) – .





Theorem 2.5. (X, $d$) 1
7 :
(1) $d$ .
(2) (X, $d$) – .
(3) $\alpha>0$ , $\cup$ { $|\sigma|$ : $\sigma\in$ $\backslash \mathcal{T}^{(0)},$ $\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{m}|\sigma|<\alpha$ } .
, $\dim(u_{d}X\backslash X)=\mathrm{i}\mathrm{n}\mathrm{d}(u_{d}X\backslash X)=\mathrm{I}\mathrm{n}\mathrm{d}(u_{d}X\backslash X)=1$ .
3. 2 SMIRNOV
2 Smirnov
. Rn . – , $n$
.
Prcposition3.1. $1\leq k\leq n$ $k,$ $n\in \mathrm{N}$ , $\mathbb{R}^{n}$
$d$ ( $\mathbb{R}^{n}$ , – $\dim(u_{d}\mathbb{R}^{n}\backslash \mathbb{R}^{n})=\mathrm{i}\mathrm{n}\mathrm{d}(u_{d}\mathbb{R}^{n}\backslash \mathbb{R}^{n})=$
$\mathrm{I}\mathrm{n}\mathrm{d}(u_{d}\mathbb{R}^{n}\backslash \mathbb{R}^{n})=k$ .
, $\mathbb{R}^{n}$ , -
.
Example 3.2. $2\leq n<k$ $n,$ $k\in \mathrm{N}$ ,
$n$ $(M, d)$ –
$\dim(u_{d}M\backslash M)=\mathrm{i}\mathrm{n}\mathrm{d}(u_{d}M\backslash M)=\mathrm{I}\mathrm{n}\mathrm{d}(u_{d}M\backslash M)=k$ .
Corollary23 , Proposition 3.1 –
.
Example 3.3. $2\leq n<k\leq\infty$ $k,$ $n\in \mathrm{N}\mathrm{U}\{\infty\}$ ,
$\mathbb{R}^{n}$
$\rho_{k,n}$
$(\mathbb{R}^{n}, \rho_{k,n})$ – $u_{\rho k,n}\mathbb{R}^{n}\backslash \mathbb{R}^{\mathrm{n}}$ $u_{d_{k}}\mathbb{R}^{k}\backslash \mathbb{R}^{k}$
. ,
$\dim(u_{\rho_{k,n}}\mathbb{R}^{n}\backslash \mathbb{R}^{n})=\mathrm{i}\mathrm{n}\mathrm{d}(u_{\rho_{k,n}}\mathbb{R}^{n}\backslash \mathbb{R}^{n})=\mathrm{I}\mathrm{n}\mathrm{d}(u_{\rho_{k,n}}\mathbb{R}^{n}\backslash \mathbb{R}^{n})=k$.
2 , Question 1.5 ,
.










Deflnition 3.5. $(X, d)$ $((\tilde{X}, d),p)\sim$ thin
.
(1) $d\sim$ $\tilde{X}$ .
(2) $p:(\tilde{X}, d)\simarrow(X, d)$ – .
(3) $X$ $\mathrm{U}$ .
(i) $U\in \mathfrak{U}$ , $\tilde{U}=p^{-1}(U)$ ,
, ‘\check ‘/ $\{U_{n}\}_{n\in \mathrm{N}}$ , $n\in \mathrm{N}$ , $p|_{U_{n}}$ :
$(U_{n}, d|u_{n})\simarrow(U, d|_{U})$ . , $U$ $P$
.
(ii) $\{U_{n}\}_{n\in \mathrm{N}}$ , $m\neq n$ , $R>0$
$d(\mathrm{C}1_{\tilde{X}}U_{n}, \mathrm{C}1_{\tilde{X}}U_{m})>R\sim$ .
Definition 3.5(2) , ,
.
Example 3.6. $\mathrm{S}^{1}$ 2 $x,$ $x’$ , $\mathrm{S}^{1}$ $x$ $x’$ 2
$A_{0}(x, x’),$ $A_{1}(x, x’)$ $\mathrm{S}^{1}=A_{0}(x, x’)\cup A_{1}(x, x’)$ . ,
$\rho(x, x’)=\min\{\ell(A_{0}(x, x’)), \ell(A_{1}(x, x’))\}$ $\rho$ $\mathrm{S}^{1}$ .
, $\ell(A_{1}(x, x’))$ $A_{i}(x, x’)$ . ,
$\mathrm{Y}_{n,0}$ $=$ $\{(\cos 4\pi t, \sin 4\pi t, t2^{-n})\in \mathbb{R}^{3} : 0\leq t\leq 1/2\}$ ,
$\mathrm{Y}_{n,1}$ $=$ $\{(\cos 4\pi t,\sin 4\pi t, (2^{-n}-2)(1-t)+1)\in \mathbb{R}^{3} : 1/2\leq t\leq 1\}$ ,
$\ovalbox{\tt\small REJECT}$ $=\mathrm{Y}_{n,0}\cup \mathrm{Y}_{n,1}$
$\mathrm{Y}$
$= \bigcup_{n\in \mathrm{Z}}(\mathrm{n}+\mathrm{Y}_{n|}^{\cdot})$
, $\mathrm{n}$ $=$ $(0,n)$ . , $p_{n}$ : $Y_{\mathrm{n}}$ $arrow$ $\mathrm{S}^{1}$
$p_{n}( \cos 4\pi t, \sin 4\pi t, z)=(\cos 2\pi t, \sin 2\pi t)t^{\mathrm{a}\prime}\supset p=\bigcup_{n\in \mathrm{N}}(\pi_{n})^{-1}\circ p_{n}$ : $Y$ -*@1
. , $\pi_{n}$ : $Y_{n}arrow \mathrm{n}+Y_{n}$ . , $\mathrm{S}^{1}\mathrm{x}\mathbb{R}$
$d\sim$ $d((x_{0}, y_{0}, z_{0}) \sim, (x_{1}, y_{1}, z_{1}))=\max\{\rho((x_{0}, y\mathrm{o}), (x_{1}, y_{1}))/2, |z_{0}-z_{1}|\}$
. $P$ : $(Y, d)\simarrow(\mathrm{S}^{1}, \rho)$ Definition 3.5 (1) (3)
(2) thin .
thin – . ,
.
Lemma 3.7. $((\tilde{X}, d),p)\sim$ (X, $d$) thin .




n . – .
60
Proposition 3.8. $((\tilde{X}, d),p)\sim$ $n$ (X, thin
. , $u_{d^{\sim}}\tilde{X}\backslash \tilde{X}$ $\dim Z_{i}\leq n$
$Z_{1},$ $Z_{2},$
$\ldots,$
$Z_{k}$ . , $\dim(u\sim\tilde{X}^{\backslash }\backslash \tilde{X})d=n$ .
(X, $d$) Smirnov $u_{d}X\backslash X$
, dim(udX\X)=ind(udX\X)=Ind(udX\X)
. , Smirnov
, $\dim(u_{d}X\backslash X)\leq \mathrm{i}\mathrm{n}\mathrm{d}(u_{d}X\backslash X)\leq \mathrm{I}\mathrm{n}d(u_{d}X\backslash X)$ (cf. $[7],[8]$ ).
, $n$ thin Smirnov
(Ind) . Theorem 2.5
.
Theorem 3.9. $((\tilde{X}, d),p)\sim$ 2 (X, $d$) thin
. , $\dim(u_{d}\sim\tilde{X}\backslash \tilde{X})=\mathrm{i}\mathrm{n}d(u_{d}\sim\tilde{X}\backslash \tilde{X})=\mathrm{I}\mathrm{n}\mathrm{d}(u_{d^{\sim}}\tilde{X}\backslash \tilde{X})=2$
.
Corollary 3.10. $(\mathbb{R}^{2}, \rho)$ 2 thin
, $\dim(u_{\rho}\mathbb{R}^{2}\backslash \mathbb{R}^{2})=\mathrm{i}\mathrm{n}\mathrm{d}(u_{\rho}\mathbb{R}^{2}\backslash \mathbb{R}^{2})=\mathrm{I}\mathrm{n}\mathrm{d}(u_{\rho}\mathbb{R}^{2}\backslash \mathbb{R}^{2})=2$ .
Question1.5 1 . Corollary3.10 R2 –
.
4.
Theorem 1.8 , – .
Question 4.1. $(\mathbb{R}_{+}, d)$ $d$ , .
, $u_{d}\mathbb{R}_{+}\backslash \mathbb{R}_{+}$ $u_{d_{1}|\mathrm{n}_{+}}\mathbb{R}_{+}\backslash \mathbb{R}_{+}$ .
Proposition 38 .
Question 4.2. $n$ (X, $d$) thin
$((\tilde{X}, d),p)\sim$ , ?
$d\mathrm{i}\mathrm{m}(u_{d}\sim\tilde{X}\backslash \tilde{X})=\mathrm{i}\mathrm{n}d(u_{d}\sim\tilde{X}\backslash \tilde{X})=\mathrm{I}\mathrm{n}d(u_{d}\sim\tilde{X}\backslash \tilde{X})=n$
Question 4.3. (X, $d$) $\dim(u_{d}X\backslash X)<\mathrm{I}n\mathrm{d}(u_{d}X\backslash X)$
?
Question 4.4. (X, $d$) Ind(udX $\backslash X$) $<\infty$ ,
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